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Abstract：Microseismic monitoring technique is a main means of ground pressure monitoring for deep mines. The 
occurrence，the ground pressure characteristics and hazards of deep orebody at Fankou mine are summarized 
briefly. The composition and performance of 16-channel microseismic monitoring system established recently in 
the mine and the monitoring area are introduced in detail. Optimal analysis of layout of sensors gives the 
optimized results of sensors positions presented through an isogram of the source location. Source location errors 
are tested through artificial blasts. The test data and the monitoring source location figure are presented. The tested 
results are compared with those of theoretical results determined by the monitoring system. The compared results 
show a smaller locating error of less than 5 meters within sensors array and the perfect source locating 
performance of the system. Large blasts aftershocks in deep mining area are monitored by this system. The results 
show that all monitored aftershocks occur in a few minutes after blasts，which means rock mass surrounding the 
mining area has a good stability condition at present. 
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的行列，一些矿山的开采深度已接近或超过 1 000 m，
如红透山铜矿的开拓深度已达 1 337 m、采矿深度



































































换站和传感器三个部分组成，如图 1 所示。微地 










图 1  微震监测系统组成图 
















图 2  地表监测站 











范围达 300 m×300 m×300 m(长×宽×高)，对这个区
域内的中部厚大矿体中的微震事件的定位误差控制在




图 3  －550 m中段传感器位置和定位误差优化等值线图 
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本套监测系统为全数字型宽频带、全波采集监









































E             (1) 
式中：N 为观察到的到时个数， iTo 为观察到的第 i
































表 1  人工震源定位结果分析 

















N 2 778 523.19 N 2 778 523.7 — — — — 




巷 H －548.29 H －552.8 — — — — 
N 2 778 281.95 N 2 778 283.0 — — — — 




巷 H －547.60 H －554.0 — — — — 
 
 
图 4  N7#穿脉人工震源波形图 
Fig.4  Artificial microseismic records in cross-cut N7# 
 
5  大爆破余震监测应用 
 
国内外已有的生产经验和研究表明，岩爆发生
最频繁的时间是工作面爆破后的 2 h之内，在这个 
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图 5  人工震源定位图 




















图 6  大爆破和余震事件空间定位图 
Fig.6  Spatial locations for a large blast and its aftershock 
 






图 7  余震波形图 
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